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(54) MULTI-PIECE SOLID GOLF BALL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a golf ball which has a favorable carrying characteristic, a soft 
feeling, and an excellent spin characteristic. 

SOLUTION: In a multi-piece solid golf ball provided with a solid core, an intermediate layer, and a cover, 
the solid core has a 28 mm or larger diameter and the specific gravity thereof is less than 1 .3. The 
intermediate layer is chiefly formed of polyurethane resin and the specific gravity thereof is 1 .1 or larger and 
the Shore D-hardness ranges 25-50. Further, it has a larger specific gravity than the center core. The cover 
is chiefly made of ionomer resin and the thickness ranges 0.5-3.2 mm and the Shore D-hardness ranges 
45-68. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Solid core. Interlayer. Covering. It is the multi -piece solid golf ball equipped with the above, the (a) solid 
core for the diameter of 28mm or more Specific gravity is less than 1.3 and the (b) interlayer is formed considering a 
polyurethane system resin as main material. 1.1 or more and the Shore D degree of hardness by 25-50 [ specific 
gravity ] And it is larger than the specific gravity of the above-mentioned solid core, (c) covering is formed considering 
an ionomer resin as main material, and thickness is characterized by the Shore D degrees of hardness being 45-68 by 
0.5-3. 2mm. 

[Claim 2] The golf ball according to claim 1 with which the interlayer was formed by the Shore D degree of hardness 
smaller [ six or more ] than the surface hardness of a core. 

[Claim 3] The golf ball according to claim 1 or 2 whose amount of deflections when applying 130kg load to the sphere 
which consists of a solid core and an interlayer from the initial load of 10kg is 3. 2-5. 2mm. 

[Claim 4] The golf ball according to claim 1, 2, or 3 with which an interlayer comes to blend a with a specific gravity 
of three or more minerals bulking agent with a polyurethane system resin, and has specific gravity larger [ 0.05 or 
more ] than the specific gravity of a solid core. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the multi-piece solid golf ball which has a 

good jump performance and a spin property, and aimed at improvement in a feeling. 

[0002] 

[Description of the Prior Art] The golf ball of various structures has come out to the commercial scene from before, and 
the two-piece solid golf ball which covered the core which makes rubber a base material especially with covering 
which consists of an ionomer resin etc., and solid or the bobbin golf ball which twisted thread rubber around the liquid 
pin center,large, and covered this with covering occupies most commercial scenes. 

[0003] Since [ outstanding ] it flies and has a performance and endurance, although the above-mentioned two-piece 
solid golf ball is used for many general golfers, a feeling of ** is sensed very hard, and it has the fauh that it is inferior 
to a control performance from the speed of the sphere detached building at the time of a blow, and, for this reason, a 
professional golfer and an amateur upper person have many people who use a bobbin golf ball rather than a two-piece 
solid golf ball. On the other hand, while a bobbin golf ball is excellent in a feeling and control nature, it has the fault 
that it is inferior to a two-piece solid golf ball in respect of flight distance and endurance. 

[0004] Thus, the two-piece solid golf ball and the bobbin golf ball have the performance which conflicts mutually, and 
the present condition is that the player has chosen the golf ball used by its **** or liking. 

[0005] Now, in the solid golf ball, in order to realize the feeling near a bobbin golf ball, the two-piece solid golf ball 
soft type is proposed. It is, when [ which endurance also falls remarkably while rebounding nature will fall and it will 
fly if a core is made soft, although a core soft in order to obtain a such soft type two-piece solid golf ball Mali be used, 
and a performance falls, and is the feature of a two-piece solid golf ball / outstanding ] flying and becoming intolerable 
to use a performance and endurance not only not being acquired but actual. That is, if structure is determined by 
optimization of three properties, softness, rebounding nature, and endurance, and the conventional two-piece solid golf 
ball tends to raise one of performances, other performances will fall. 

[0006] Then, the three-piece solid golf ball which intervened the interlayer between a core and covering is proposed 
variously in recent years. For example, although the thing (JP,6-142228,A) using the polyester system resin as an 
interlayer, the thing (JP,4-244174,A) using the polyamide system resin, etc. are proposed, flight distance, a feeling, and 
a spin property (especially spin property in an short iron) are not satisfied enough simultaneously, 
[0007] Therefore, although endurance is good and spin is seldom applied in wood crab or a long iron while having a 
soft and good blow feeling, while initial spin continues good [ under a flight ] and the good big flight distance of 
control nature is obtained, a golf ball with which a good spin property is acquired is desired to the blow by the short 
iron. 

[0008] Without having been made in view of the above-mentioned situation, and degrading the good jump performance 
and good endurance which are the feature of a solid golf ball, this invention has a good spin property, raises a feeling, 
and aims at offering the multi-piece solid golf ball excellent in total balance. 
[0009] 

[A The means for solving a technical problem and the form of implementation of invention] this invention person is a 
solid core (pin center,large core), as a result of inquiring wholeheartedly, in order to attain the above-mentioned 
purpose. A polyurethane system resin is formed for the interlayer of the solid golf ball which consists of at least three 
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layers which have an interlay er and covering as main material, In this case, set this interlay er's degree of hardness to 
25-50 by the Shore D degree of hardness, and the specific gravity is formed more greatly than the above-mentioned 
core. Although it has a good flight distance property and a soft feeling and is low spin in wood crab or a long iron 
enlarging moment of inertia and by using an ionomer resin for covering fiirther and specifying the thickness and the 
degree of hardness of covering In an short iron, the knowledge of a moderate spin property being acquired is carried 
out, and it came to make this invention. 

[0010] That is, in the multi-piece solid golf ball with which this invention has a solid core, an interlayer, and covering, 
the (a) solid core is 28mm or more in diameter, and specific gravity is less than 1.3. (b) An interlayer is formed 
considering a polyurethane system resin as main material, 1.1 or more and the Shore D degree of hardness are 25-50, 
and its specific gravity is larger than the specific gravity of the above-mentioned solid core, and (c) covering is formed 
considering an ionomer resin as main material, and offer the multi-piece solid golf ball with which thickness is 
characterized by the Shore D degrees of hardness being 45-68 by 0.5-3.2mm. 

[001 1] Hereafter, lessons is taken from this invention and it explains in more detail. The multi-piece solid golf ball of 
this invention makes the comparatively heavy interlayer who makes a polyurethane system resin the main material 
intervene between the solid core (pin center,large core) which takes the lead in a ball, and covering of a ball outermost 
layer of drum. 

[0012] Here, as the above-mentioned core, the rubber constituent which blended the joint use bridge agent and the 
peroxide with base-material rubber can be heated, pressurized and fabricated, and can be manufactured. 
[0013] In this case, although the nature and/or synthetic rubber which are used for the solid golf ball from the former 
can be used as base-material rubber, especially in this invention, 1 and 4-polybutadiene rubber which has cis-structure 
90% or more at least 40% or more is desirable. In addition, although natural rubber, a polyisoprene rubber, styrene 
butadiene rubber, etc. may be suitably blended with this polybutadiene rubber by request, in order to realize high 
rebounding, it is desirable that 1 which has cis-structure 90% or more, and 4-polybutadiene rubber are contained 90% 
or more among base-material rubber. 

[0014] Although ester compounds, such as zinc salt of unsaturated fatty acid, such as a methacrylic acid and an acrylic 
acid, magnesium salt, and trimethyl propane trimethacrylate, are used for the solid golf ball and these can be 
conventionally used for it also in this invention as a joint use bridge agent, acrylic-acid zinc can use it suitable for this 
invention from the height of rebounding nature. As for the loadings of these joint use bridge agent, it is desirable to 
consider as 10-30 weight section to the above-mentioned base-material rubber 100 weight section. 
[0015] As a peroxide, although many things can be selected, the mixture of dicumyl peroxide or dicumyl peroxide, and 
the 1 and 1 -screws (tert-butyl peroxide) 3 and 3 and a 5-trimethyl cyclohexane etc. is suitable. As for the loadings, it is 
desirable to consider as 0.5 - 1 weight section to the base-material rubber 100 weight section. 

[0016] In addition, a zinc oxide, a barium sulfate, etc. can be fiirther blended with specific gravity adjustment if needed, 
and also an antioxidant etc. can be blended with the above-mentioned rubber constituent. 

[0017] The above-mentioned rubber constituent for cores can knead the above-mentioned component using a common 
kneading machine, for example, a kneader, a Banbury mixer, a roll, etc., can put it into metal mold, and can be obtained 
by heating, pressurizing and fabricating this at 145-160 degrees C preferably. 

[00 1 8] As for the degree of hardness of the above-mentioned solid core, it is desirable that it is 3. 2-5. 2mm in the 
amount of deflections when applying 1 30kg load on the basis of the amount of deflections when applying the initial 
load of 10kg. and it is 3.8-4.8mm still more preferably 3.5-5.0mm more preferably, this amount of deflections - 3.2mm 
- being small (stiff) - the case where the feeling at the time of a blow is sensed hard - it is - 5.0nim - being large 
(soft) - ball endurance may fall, and rebounding nature may also fall, and a jump performance may fall 
[0019] Moreover, the diameter of a solid core is 28mm or more, and is 34-37mm still more preferably 32-3Smm m ore 
preferably 30-40mm. 

[0020] In addition, a s for the degree of hardness on the front face of a core, in this invention, it is desirable by the Shore 
D degree of hardness 30-55, and that it is especially 35-52, and also 44-50. Moreover, especially six or less thing is 
suitably used for the difference of the Shore D degree of hardness measured at rand om in the cross section of a core ten 
or less by the Shore D degree lofhardnOigs. 

[0021] fiirthermore, the specific gravity of a core — less than 1.3 -- it is -- desirable — 1.0-1.28 -- it is 1.05-1.25 more 
preferably 

[0022] In addition, although a core is usually formed in the single structure of one layer, it can also be formed in the 
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multilayer structure more than two-layer if needed. 

[002 31 Next, the interlayer of this invention golf ball is formed considering a polyurethane system resin as main 
material. In this case, as a polyurethane system resin, a thermoplastic polyurethane elastomer is suitable. 
[0024] Here, what the molecular structure becomes from the soft segment which consists of a macromolecule polyol 
compound, the single chain extension agent which constitutes a hard segment, and diisocyanate can be used for a 
thermoplastic polyurethane elastomer. 

[0025] Especially as a macromolecule polyol compound, it is not restricted, but any of ^ p^^W^^^^^ ^V^^^TTI p^^yq^ a 
poiyol system polyol, a KOPORI ester system polyol, a polycarbonate system polyol, and a polyether system polyol are 
sufficient, and the poly caprolactone glycol, the poly (ethylene -1, 4-horse mackerel peat) glycol, the poly (butylene -1, 
4-horse mackerel peat) glycol, etc. are mentioned as a polyester system polyol. As a KOPORI ester system polyol, the 
poly (diethylene-glycol horse mackerel peat) glycol etc. is mentioned. As a polycarbonate system polyol, a glycol 
(hexandiol -1, 6-carbonate) etc. is mentioned. A polyoxy tetramethylene glycol etc. is mentioned as a polyether system 
polyol. such number average molecular weight — about 600-5000 ~ it is 1000-3000 preferably 
[0026] as diisocyanate - hexamethylene di-isocyanate (HDI), tolylene diisocyanate (TDI), diphenylmethane 
diisocyanate (MDI), and Hydrogenation MDI (H12MDI) ~ IPDI, CHDI(s), etc. these derivatives, etc. can be used 
further 

[0027] Especially as a chain extension agent, it is not restricted, but usual polyhydric alcohol and amines are used, and 
1, 4-butylene glycol, 1, 2-ethylene glycol, 1, 3-propylene glycol, 1, 6-hexyl glycol, 1, 3-butylene glycol, dicyclohexyl 
methanediamine (hydrogenation MDA), an isophorone diamine (IPDA), etc. are specifically mentioned. 
[0028] Although the interlayer of this invention makes the main material the above-mentioned polyurethane system 
resin (especially thermoplastic polyurethane elastomer) In order to demonstrate the operation effect of this invention 
further if needed, other thermoplastics etc. can be suitably blended with the above-mentioned thermoplastic 
polyurethane elastomer, for example, a p^^lyamiHp pla^^inm er. a polyester elastome^ , an ionomg r resin, a styrene block 
. ala&tomer. a hvdrogenation po lybutadiene, an eth ylene vinylacetate copolymer TEVAX ^ polycarbonate, a poly aery late 
a nnl yamide, etc. can be blenaM : — 

[0029] this invention -- setting -- this interlayer — the Shore D degree of hardness - 20-50 -- desirable -- 23-50 - more 
-- desirable — 28-40 — it forms in 32-38 still more preferably The rebounding nature or endurance of a ball is inferior in 
the Shore D degree of hardness being less than 20. Moreover, if the Shore D degree of hardness exceeds 50, while a 
blow feeling will become bad, it comes to be inferior also to rebounding nature. 

[0030] in this case, the thing which an interlayer forms more softly than the above-mentioned solid core ~ desirable - 
especially — the Shore D degree of hardness ~ a solid core ~ six or more — further ~ desirable — 8-15 — forming small 
is recommended Thus, by forming an interlayer more softly than a solid core, it has a soft feeling of ** and the 
moderate feeling of a blow which moreover had the heart, without being too soft can be given. 
[0031] moreover, the above-mentioned interlayer specific gravity ~ 1.1 or more - desirable - 1.15-2.0 - more - 
desirable -- 1.2-1.5 ~ it forms in 1.22-1,4 still more preferably In this case, this interlayer's specific gravity is formed 
more greatly than the specific gravity of a solid core, desirable - the specific gravity of a solid core - 0.05 or more - 
especially - 0.08-0.15 - it forms greatly Thereby, the moment of inertia of a ball can be kept large and the attenuation 
factor of the ball spin in the middle of a flight can be stopped small. Therefore, it will continue till ball fall without the 
rate of spin inunediately after the blow by crab declining so much. For this reason, just before a ball falls on the 
ground, it is stabilized by the ball, and it can fly. 

[0032] Since an interlayer is formed in the above-mentioned specific gravity, in this invention, a minerals bulking 
agent, especially a with a specific gravity of three or more bulking agent can be blended with a polyurethane system 
resin. As such a minerals bulking agent, a metal powder, a metallic oxide, a metal nitride, metal carbide, etc. are 
mentioned. For example, a tungsten (black, specific gravity: 19.3), tungsten carbide (dark brown, specific gravity: 15.8), 
molybdenum (gray, specific gravity: 10.2), lead (gray, specific gravity:! 1.3), a lead oxide (dark gray, specific 
gravity:9.3), nickel (silver gray, specific gravity:8.9) and copper (dark reddish-brovm, specific gravity:8.9), or such 
mixture are illustrated. Although it is desirable to use the bulking agent of the above-mentioned high specific gravity, 
you may use a barium sulfate with comparatively small specific gravity, a titanium dioxide, or a zinc white. 
[0033] Although the above-mentioned interlayer's thickness is selected suitably, it is desirable to be especially refe rred 
to as 0.5-2. 5mm 0.2-3.0mm. 

[00341 In addition, as for the sphere which covers the above-mentioned interlayer and it comes to form on a soUd core, 
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i t is desirable that a deflection degree of hardness (value at the time of measuring the amount of deflections at the time 
of applying a 130kg load after this on the basis of the spherical path at the time of a 10kg in itial load) is 3.2-5.2mm^ 
and, thereby, it can obtain a good feeling and good flight distance. 

[0035] Although the golf ball of this invention covers the above-mentioned interlayer and covering is formed, this 
covering can form the ionomer resin usually used as covering material of a solid golf ball as main material, as an 
ionomer resin concrete - the high lamin 1605 -- said - 1706 (made in [ DEYUPON poly chemical company ] 
Mitsui), and Surlyn 8120 - said - 8320 (Du Pont make) etc. can be mentioned and it can also use combining two or 
more sorts of ionomer resins Moreover, well-known additives, such as a pigment, a dispersant, an antioxidant, an 
ultraviolet ray absorbent, a UV stabilizer, and a plasticizer, can also be blended with an ionomer resin as occasion 
demands. 

[0036] this covering - the Shore D degree of hardness -- 45-68 -- des i rable -- 50-67 - it is formed in 55-65 still more 
preferably The rebounding nature of a ball falls that a covering degree of hardness is less than 45 by the Shore D degree 
of hardness, and spin is applied too much. On the other hand, if the Shore D degree of hardness exceeds 68, ball 
endurance will become bad and the feeling at the time of a pat will fall. 

[0037] The thickness of covering is 0.5-3. 2mm, and is preferably set to 1.2-2. 2mm still more preferably 1.0-2. 5mm. 
Covering thickness is inferior to ball endurance in less than 0.5mm, and if rebounding nature may also fall and 
covering thickness exceeds 3.2mm on the other hand, a feeling of ** will fall. 

[0038] In addition, the above-mentioned covering can be formed in the multilayer structure more than two-layer as an 
one-layer independent layer. 

[0039] In this invention, an interlayer can form polyurethane system thermoplastic elastomer compression molding or 
by carrying out injection molding on a solid core by forming with the constituent made into the main material, as 
mentioned above. 

[0040] On the other hand, although an ionomer resin is formed as main material as a covering material as mentioned 
above, especially the method of covering covering to an interlayer may not be restricted, may v^ap and carry out 
heating pressing of the interlayer with covering of two sheets usually beforehand fabricated in the shape of semi-sphere 
husks, or may carry out injection molding of the constituent for covering, and may also wrap in an interlayer. 
[0041] Thus, although a dimple is formed in the above-mentioned covering, as the geometric array, the obtained golf 
balls are eight face pieces, 20 face pieces, etc., and no matter what things, such as the Square type, a hexagon type, the 
Pentagon type, and a triangle type, may be used for them, they do not interfere as a pattern of a dimple. 
[0042] In addition, the golf ball of this invention can follow the diameter, weight can follow a golf ball rule, and it can 
form in the diameter of 42.67mm or more, and the weight of 45.93g or less. Moreover, when it measures on the 
conditions mentioned later, as for desirable ball moment of inertia, it is desirable 8 1 - 86 g-cm2 and that it is especially 
82 - 85 g-cm2. 
[0043] 

[Effect of the Invention] The multi -piece solid golf ball of this invention has a good flight distance property and a soft 

feeling, and, moreover, is excellent in the spin property as a golf ball. 

[0044] 

[Example] Although an example and the example of comparison are shown and this invention is explained concretely 
hereafter, this invention is not restricted to the following example. 

[0045] Covering formation of the interlayer of the composition shown in Table 2 on the solid core of the composition 
shown in the [example of example and comparison] table 1 was carried out with injection molding, covering formation 
of the covering of the composition which shows in Table 3 further was carried out with injection molding, and the 
three-piece solid golf ball of the character shown in Table 4 was manufactured. 

[0046] It measured by the following method about the moment of inertia of the obtained golf ball, flight distance, the 
amount of spin, a feeling, SASAKURE-proof nature, and continuation endurance. 

With the SASAKURE-proof nature swing robot, the ball was arbitrarily hit two places by the sand wedge (#SW, head 
speed 38 m/sec), and visual evaluation of this was carried out. 

O :fitness ** : x: Usually, using inferior continuation endurance flywheel blow M/C, it hit repeatedly by head speed 38 
m/sec, and some of number of times of a blow until a ball breaks estimated. 

O :fitness **:common x : it calculated from the bad moment-of-inertia following formula. That is, moment of inertia is 
the calculated value calculated from the path (thickness) and specific gravity of each class, and can be searched for by 
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the following formula by considering that a ball is a globular form. In this case, although the calculation top ball is 
made into the globular form, since a dimple exists in fact, the specific gravity of a cover layer becomes smaller than an 
actual covering resin. Here, it is called covering virtual specific gravity and moment-of-inertia M is calculated using 
this. 

M=(pi/5880000) x {(rl-r2 )xD15+(r2-r3) xD25+r3xD35} 
M: Moment of inertia (g-cm2) 

rl: Core specific-gravity Dlxore diameter r2: Interlay er specific gravity D2:interlayer diameter (spherical diameter 
after forming an interlayer in a core) 

r3: Cover-layer virtual specific gravity D3: Cover layer diameter (ball diameter) 

* Using mm flight distance swing robot, the unit of each diameter was hit with the driver (#W1, head speed 45 m/sec), 
and measured a carry and the flight distance of each total. 

About amount #Wof spin 1 , and #9 iron (#19, head speed 36 m/sec), a photograph of the behavior of the ball just 
behind impact was taken, and it computed by photograph resolving. 

About feeling #W1 and #19, the feel when real-**(ing) by three professional golfers was evaluated by the following 
criteria. 

O : -- soft **: - a little stiff x: -- a stiff [0047] 
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*2 Dainippon Ink & Chemicals, Inc. make PanDEKKUSU Tl 190 (polyurethane system elastomer) 

*3 Dainippon Ink & Chemicals, Inc. make PanDEKKUSU Til 80 (polyurethane system elastomer) 

*^The Toray Industries Du Pont make Hytrel 4047 (polyester system elastomer) 

*^Torav Industries, Inc. make PEBAX3533 (poly amide system elastomer) 

*6 Made in [ DEYUPON poly chemical company ] Mitsui High MIRAN 1706 (ionomer resin) 

*7 Du Pont make Surly n 8120 (ionomer resin) 

[0049] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL FIELD 

[The technical field to which invention belongs] this invention relates to the multi-piece solid golf ball which has a 
good jump performance and a spin property, and aimed at improvement in a feeling. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Description of the Prior Art] The golf ball of various structures has come out to the commercial scene from before, and 
the two-piece solid golf ball which covered the core which makes rubber a base material especially with covering 
which consists of an ionomer resin etc., and solid or the bobbin golf ball which twisted thread rubber around the liquid 
pin centerjarge, and covered this with covering occupies most commercial scenes. 

[0003] Since [ outstanding ] it flies and has a performance and endurance, although the above-mentioned two-piece 
solid golf ball is used for many general golfers, a feeling of ** is sensed very hard, and it has the fault that it is inferior 
to a control performance from the speed of the sphere detached building at the time of a blow, and, for this reason, a 
professional golfer and an amateur upper person have many people who use a bobbin golf ball rather than a two-piece 
solid golf ball On the other hand, while a bobbin golf ball is excellent in a feeling and control nature, it has the fault 
that it is inferior to a two-piece solid golf ball in respect of flight distance and endurance. 

[0004] Thus, the two-piece solid golf ball and the bobbin golf ball have the performance which conflicts mutually, and 
the present condition is that the player has chosen the golf ball used by its **** or liking. 

[0005] Now, in the solid golf ball, in order to realize the feeling near a bobbin golf ball, the two-piece solid golf ball 
soft type is proposed. It is, when [ which endurance also falls remarkably while rebounding nature will fall and it will 
fly if a core is made soft, although a core soft in order to obtain a such soft type two-piece solid golf ball will be used, 
and a performance falls, and is the feature of a two-piece solid golf ball / outstanding ] flying and becoming intolerable 
to use a performance and endurance not only not being acquired but actual. That is, if structure is determined by 
optimization of three properties, softness, rebounding nature, and endurance, and the conventional two-piece solid golf 
ball tends to raise one of performances, other performances will fall. 

[0006] Then, the three-piece solid golf ball which intervened the interlay er between a core and covering is proposed 
variously in recent years. For example, although the thing (JP,6- 142228, A) using the polyester system resin as an 
interlay er, the thing (JP,4-244174,A) using the polyamide system resin, etc. are proposed, flight distance, a feeling, and 
a spin property (especially spin property in an short iron) are not satisfied enough simultaneously. 
[0007] Therefore, although endurance is good and spin is seldom applied in wood crab or a long iron while having a 
soft and good blow feeling, while initial spin continues good [ under a flight ] and the good big flight distance of 
control nature is obtained, a golf ball with which a good spin property is acquired is desired to the blow by the short 
iron. 

[0008] Without having been made in view of the above-mentioned situation, and degrading the good jump performance 
and good endurance which are the feature of a solid golf ball, this invention has a good spin property, raises a feeling, 
and aims at offering the multi-piece solid golf ball excellent in total balance. 
[0009] 

[A The means for solving a technical problem and the form of implementation of invention] this invention person is a 
solid core (pin center,large core), as a result of inquiring wholeheartedly, in order to attain the above-mentioned 
purpose. A polyurethane system resin is formed for the interlayer of the solid golf ball which consists of at least three 
layers which have an interlayer and covering as main material. In this case, set this interlayer's degree of hardness to 
25-50 by the Shore D degree of hardness, and the specific gravity is formed more greatly than the above-mentioned 
core. Although it has a good flight distance property and a soft feeling and is low spin in wood crab or a long iron 
enlarging moment of inertia and by using an ionomer resin for covering fiirther and specifying the thickness and the 
degree of hardness of covering In an short iron, the knowledge of a moderate spin property being acquired is carried 
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out, and it came to make this invention. 

[0010] That is, in the muhi-piece solid golf ball with which this invention has a solid core, an interlayer, and covering, 
tfie (a) solid core is 28mm or more in diameter, and specific gravity is less than 1.3. (b) An interlayer is formed 
considering a polyurethane system resin as main material, 1.1 or more and the Shore D degree of hardness are 25-50, 
and its specific gravity is larger than the specific gravity of the above-mentioned solid core, and (c) covering is formed 
considering an ionomer resin as main material, and offer the multi-piece solid golf ball with which thickness is 
characterized by the Shore D degrees of hardness being 45-68 by 0.5-3 .2mm. 

[001 1] Hereafter, lessons is taken from this invention and it explains in more detail. The multi-piece solid golf ball of 
this invention makes the comparatively heavy interlayer who makes a polyurethane system resin the main material 
intervene between the solid core (pin center,large core) which takes the lead in a ball, and covering of a ball outermost 
layer of drum. 

[0012] Here, as the above-mentioned core, the rubber constituent which blended the joint use bridge agent and the 
peroxide with base-material rubber can be heated, pressurized and fabricated, and can be manufactured. 
[0013] In this case, although the nature and/or synthetic rubber which are used for the solid golf ball from the former 
can be used as base-material rubber, especially in this invention, 1 and 4-polybutadiene rubber which has cis-structure 
90% or more at least 40% or more is desirable. In addition, although natural rubber, a polyisoprene rubber, styrene 
butadiene rubber, etc. may be suitably blended with this polybutadiene rubber by request, in order to realize high 
rebounding, it is desirable that 1 which has cis-structure 90% or more, and 4-polybutadiene rubber are contained 90% 
or more among base-material rubber. 

[0014] Although ester compounds, such as zinc salt of unsaturated fatty acid, such as a methacrylic acid and an acrylic 
acid, magnesium salt, and trimethyl propane trimethacrylate, are used for the solid golf ball and these can be 
conventionally used for it also in this invention as a joint use bridge agent, acrylic-acid zinc can use it suitable for this 
invention from the height of rebounding nature. As for the loadings of these joint use bridge agent, it is desirable to 
consider as 10 - 30 weight section to the above-mentioned base-material rubber 100 weight section. 
[0015] As a peroxide, although many things can be selected, the mixture of dicumyl peroxide or dicumyl peroxide, and 
the 1 and 1 -screws (tert-butyl peroxide) 3 and 3 and a 5-trimethyl cyclohexane etc. is suitable. As for the loadings, it is 
desirable to consider as 0.5 - 1 weight section to the base-material rubber 100 weight section. 

[0016] In addition, a zinc oxide, a barium sulfate, etc. can be fiirther blended with specific gravity adjustment if needed, 
and also an antioxidant etc. can be blended with the above-mentioned rubber constituent. 

[0017] The above-mentioned rubber constituent for cores can knead the above-mentioned component using a common 
kneading machine, for example, a kneader, a Banbury mixer, a roll, etc., can put it into metal mold, and can be obtained 
by heating, pressurizing and fabricating this at 145-160 degrees C preferably. 

[0018] As for the degree of hardness of the above-mentioned solid core, it is desirable that it is 3. 2-5. 2mm in the 
amount of deflections when applying 130kg load on the basis of the amount of deflections when applying the initial 
load of 10kg, and it is 3.8-4.8mm still more preferably 3.5-5.0mm more preferably, this amount of deflections - 3.2mm 
- being small (stiff) - the case where the feeling at the time of a blow is sensed hard -- it is - 5.0nim - being large 
(soft) ~ ball endurance may fall, and rebounding nature may also fall, and a jump performance may fall 
[0019] Moreover, the diameter of a solid core is 28mm or more, and is 34-3 7mm still more preferably 32-3 8mm more 
preferably 30-40mm. 

[0020] In addition, as for the degree of hardness on the front face of a core, in this invention, it is desirable by the Shore 
D degree of hardness 30-55, and that it is especially 35-52, and also 44-50. Moreover, especially six or less thing is 
suitably used for the difference of the Shore D degree of hardness measured at random in the cross section of a core ten 
or less by the Shore D degree of hardness. 

[0021] fiirthermore, the specific gravity of a core ~ less than 1.3 ~ it is ~ desirable ~ 1.0-1.28 — it is 1.05-1.25 more 
preferably 

[0022] In addition, although a core is usually formed in the single structure of one layer, it can also be formed in the 
multilayer structure more than two-layer if needed. 

[0023] Next, the interlayer of this invention golf ball is formed considering a polyurethane system resin as mam 
material. In this case, as a polyurethane system resin, a thermoplastic polyurethane elastomer is suitable. 
[0024] Here, what the molecular structure becomes from the soft segment which consists of a macromolecule polyol 
compoimd, the single chain extension agent which constitutes a hard segment, and diisocyanate can be used for a 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/3/03 



Page 3 of 4 



thermoplastic polyurethane elastomer. 

[0025] Especially as a macromolecule polyol compound, it is not restricted, but any of a polyester system polyol, a 
polyol system polyol, a KOPORI ester system polyol, a polycarbonate system polyol, and a polyether system polyol are 
sufficient, and the poly caprolactone glycol, the poly (ethylene -1, 4-horse mackerel peat) glycol, the poly (butylene -1, 
4-horse mackerel peat) glycol, etc. are mentioned as a polyester system polyol. As a KOPORI ester system polyol, the 
poly (diethylene-glycol horse mackerel peat) glycol etc. is mentioned. As a polycarbonate system polyol, a glycol 
(hexandiol -1, 6-carbonate) etc. is mentioned. A polyoxy tetramethylene glycol etc. is mentioned as a polyether system 
polyol. such number average molecular weight ~ about 600-5000 - it is 1000-3000 preferably 
[0026] as diisocyanate -- hexamethylene di-isocyanate (HDI), tolylene diisocyanate (TDI), diphenylmethane 
diisocyanate (MDI), and Hydrogenation MDI (H12MDI) - IPDI, CHDI(s), etc. these derivatives, etc. can be used 
further 

[0027] Especially as a chain extension agent, it is not restricted, but usual polyhydric alcohol and amines are used, and 
1, 4-butylene glycol, 1, 2-ethylene glycol, 1, 3-propylene glycol, 1, 6-hexyl glycol, 1, 3-butylene glycol, dicyclohexyl 
methanediamine (hydrogenation MDA), an isophorone diamine (IPDA), etc. are specifically mentioned. 
[0028] Although the interlay er of this invention makes the main material the above-mentioned polyurethane system 
resin (especially thermoplastic polyurethane elastomer) In order to demonstrate the operation effect of this invention 
further if needed, other thermoplastics etc. can be suitably blended with the above-mentioned thermoplastic 
polyurethane elastomer, for example, a polyamide elastomer, a polyester elastomer, an ionomer resin, a styrene block 
elastomer, a hydrogenation polybutadiene, an ethylene vinylacetate copolymer (EVA), a polycarbonate, a polyacrylate, 
a polyamide, etc. can be blended. 

[0029] this invention - setting - this interlayer - the Shore D degree of hardness ~ 20-50 - desirable - 23-50 - more 
~ desirable ~ 28-40 ~ it forms in 32-38 still more preferably The rebounding nature or endurance of a ball is inferior in 
the Shore D degree of hardness being less than 20. Moreover, if the Shore D degree of hardness exceeds 50, while a 
blow feeling will become bad, it comes to be inferior also to rebounding nature. 

[0030] in this case, the thing which an interlayer forms more softly than the above-mentioned solid core - desirable ~ 
especially - the Shore D degree of hardness - a solid core - six or more - further ~ desirable - 8-15 - forming small 
is recommended Thus, by forming an interlayer more softly than a solid core, it has a soft feeling of ** and the 
moderate feeling of a blow which moreover had the heart, without being too soft can be given. 
[0031] moreover, the above-mentioned interlayer - specific gravity - 1.1 or more ~ desirable ~ 1.15-2.0 ~ more - 
desirable - 1.2-1.5 - it forms in 1.22-1.4 still more preferably In this case, this interlayer's specific gravity is formed 
more greatly than the specific gravity of a solid core, desirable ~ the specific gravity of a solid core - 0.05 or more — 
especially - 0.08-0. 1 5 - it forms greatly Thereby, the moment of inertia of a ball can be kept large and the attenuation 
factor of the ball spin in the middle of a flight can be stopped small. Therefore, it will continue till ball fall without the 
rate of spin immediately after the blow by crab declining so much. For this reason, just before a ball falls on the 
ground, it is stabilized by the ball, and it can fly. 

[0032] Since an interlayer is formed in the above-mentioned specific gravity, in this invention, a minerals bulking 
agent, especially a with a specific gravity of three or more bulking agent can be blended with a polyurethane system 
resin. As such a minerals bulking agent, a metal powder, a metallic oxide, a metal nitride, metal carbide, etc. are 
mentioned. For example, a tungsten (black, specific gravity: 19.3), tungsten carbide (dark brown, specific gravity: 15.8), 
molybdenum (gray, specific gravity: 10.2), lead (gray, specific gravity: 1 1.3), a lead oxide (dark gray, specific 
gravity:9.3), nickel (silver gray, specific gravity:8.9) and copper (dark reddish-brown, specific gravity:8.9), or such 
mixture are illustrated. Although it is desirable to use the bulking agent of the above-mentioned high specific gravity, 
you may use a barium sulfate with comparatively small specific gravity, a titanium dioxide, or a zinc white. 
[0033] Although the above-mentioned interlayer's thickness is selected suitably, it is desirable to be especially referred 
to as 0.5-2.5mm 0.2-3.0mm. 

[0034] In addition, as for the sphere which covers the above-mentioned interlayer and it comes to form on a solid core, 
it is desirable that a deflection degree of hardness (value at the time of measuring the amount of deflections at the time 
of applying a 130kg load after this on the basis of the spherical path at the time of a 10kg initial load) is 3.2-5.2mm, 
and, thereby, it can obtain a good feeling and good flight distance. 

[0035] Although the golf ball of this invention covers the above-mentioned interlayer and covering is formed, this 
covering can form the ionomer resin usually used as covering material of a solid golf ball as main material, as an 
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ionomer resin - concrete - the high lamin 1605 - said - 1706 (made in [ DEYUPON poly chemical company ] 
Mitsui), and Surlyn 8120 - said - 8320 (Du Pont make) etc. can be mentioned and it can also use combining two or 
more sorts of ionomer resins Moreover, well-known additives, such as a pigment, a dispersant, an antioxidant, an 
ultraviolet ray absorbent, a UV stabilizer, and a plasticizer, can also be blended with an ionomer resin as occasion 
demands. 

[0036] this covering the Shore D degree of hardness 45-68 - desirable - 50-67 - it is formed in 55-65 still more 
preferably The rebounding nature of a ball falls that a covering degree of hardness is less than 45 by the Shore D degree 
of hardness, and spin is applied too much. On the other hand, if the Shore D degree of hardness exceeds 68, ball 
endurance will become bad and the feeling at the time of a pat will fall. 

[0037] The thickness of covering is 0.5-3.2mm, and is preferably set to 1.2-2.2mm still more preferably 1.0-2. 5mm. 
Covering thickness is inferior to ball endurance in less than 0.5mm, and if rebounding nature may also fall and 
covering thickness exceeds 3.2mm on the other hand, a feeling of ** will fall. 

[0038] In addition, the above-mentioned covering can be formed in the multilayer structure more than two-layer as an 
one-layer independent layer. 

[0039] In this invention, an interlay er can form polyurethane system thermoplastic elastomer compression molding or 
by carrying out injection molding on a solid core by forming with the constituent made into the main material, as 
mentioned above. 

[0040] On the other hand, although an ionomer resin is formed as main material as a covering material as mentioned 
above, especially the method of covering covering to an interlayer may not be restricted, may wrap and carry out 
heating pressing of the interlayer with covering of two sheets usually beforehand fabricated in the shape of semi-sphere 
husks, or may carry out injection molding of the constituent for covering, and may also wrap in an interlayer. 
[0041] Thus, although a dimple is formed in the above-mentioned covering, as the geometric array, the obtained golf 
balls are an 8th page object, a 20th page object, etc., and no matter what things, such as the Square type, a hexagon 
type, the Pentagon type, and a triangle type, may be used for them, they do not interfere as a pattern of a dimple. 
[0042] In addition, the golf ball of this invention can follow the diameter, weight can follow a golf ball rule, and it can 
form in the diameter of 42.67mm or more, and the weight of 45.93g or less. Moreover, when it measures on the 
conditions mentioned later, as for desirable ball moment of inertia, it is desirable 81-86 g-cm2 and that it is especially 
82 - 85 g-cm2. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Although an example and the example of comparison are shown and this invention is explained concretely 
hereafter, this invention is not restricted to the following example. 

[0045] Covering formation of the interlayer of the composition shown in Table 2 on the solid core of the composition 
shown in the [example of example and comparison] table 1 was carried out with injection molding, covering formation 
of the covering of the composition which shows in Table 3 fiirther was carried out with injection molding, and the 
three-piece solid golf ball of the character shown in Table 4 was manufactured. 

[0046] It measured by the following method about the moment of inertia of the obtained golf ball, flight distance, the 
amount of spin, a feeling, SASAKURE-proof nature, and continuation endurance. 

With the SASAKURE-proof nature swing robot, the ball was arbitrarily hit two places by the sand wedge (#SW, head 
speed 38 m/sec), and visual evaluation of this was carried out. 

O :fitness ** : x: Usually, using inferior continuation endurance flywheel blow M/C, it hit repeatedly by head speed 38 
m/sec, and some of number of times of a blow until a ball breaks estimated. 

O :good **:common x : it calculated from the bad moment-of-inertia following formula. That is, moment of inertia is 
the calculated value calculated from the path (thickness) and specific gravity of each class, and can be searched for by 
the following formula by considering that a ball is a globular form. In this case, although the calculation top ball is 
made into the globular form, since a dimple exists in fact, the specific gravity of a cover layer becomes smaller than an 
actual covering resin. Here, it is called covering virtual specific gravity and moment-of-inertia M is calculated using 
this. 

M=(pi/5880000) X {(rl-r2 )xD15+(r2-r3) xD25+r3xD35} 
M: Moment of inertia (g-cm2) 

rl: Core specific-gravity Dl:core diameter r2: Interlayer specific gravity D2:interlayer diameter (spherical diameter 
after forming an interlayer in a core) 

r3: Cover-layer virtual specific gravity D3: Cover layer diameter (ball diameter) 

* Using mm flight distance swing robot, the unit of each diameter was hit with the driver (#W1, head speed 45 m/sec), 
and measured a carry and the flight distance of each total. 

About amount #Wof spin 1, and #9 iron (#19, head speed 36 m/sec), a photograph of the behavior of the ball just 
behind impact was taken, and it computed by photograph resolving. 

About feeling #W1 and #19, the feel when real-**(ing) by three professional golfers was evaluated by the following 
criteria. 

O : ~ soft **: - a little ~ stiff x: - a stiff [0047] 
[Table 1] 
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*2 Dainippon Ink & Chemicals, Inc. make PanDEKKUSU Tl 190 (polyurethane system elastomer) 

*3 Dainippon Ink & Chemicals, Inc. make PanDEKKUSU Til 80 (polyurethane system elastomer) 

*4 The Toray Industries Du Pont make Hytrel 4047 (polyester system elastomer) 

*5 Toray Industries, Inc. make PEBAX3533 (poly amide system elastomer) 

*6 Made in [ DEYUPON poly chemical company ] Mitsui High MIRAN 1706 (ionomer resin) 

*7 Du Pont make Surly n 8120 (ionomer resin) 
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*6 Same as the above *7 Same as the above *8 Made in [ DEYUPON poly chemical company ] Mitsui High MIRAN 
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1605 (ionomer resin) 
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40.00 


38.70 


39.70 


^.70 


its 


\M 


,1.35 


1.24 


L35 


1,24 


1.01 


1.12 


1.12 


0.98 


y-e? (mm) 


\m 


1.35 


1.85 


1.85 


1.70 


1.80 


1.70 


1.60 


1.60 






A 


B 


A 


B 


B 


C 


B 


D 


E 


its 


0.98 


0.98 


0.98 




0.98 


0.98 


0.^ 


0.98 


0.98 


y-i? (mm) 


1.50 


ZOO 


1.50 


1.50 


2.00 


1.35 


^00 


1.50 


1.50 


(i^sTD) 


55 


63 


55 


63 


63 


45 


63 


53 


58 




Mfi (g) 


45.3 


45.3 


45.3 


45.3 


45.3 


45.3 


45.3 


45.3 


45.3 


(mm) 


42.7 


42.7 


42.7 


42.7 


42.7 


42.7 


4a7 


42J 


42.7 




83^ 


82.9 


83^ 


84.3 


82.3 


81.2 


81.3 


82.1 


80.9 


#W1 

HS45 


+ y - (m) 


208.8 


209.0 


208^ 


228.7 


229.0 


2C^.9 


207.9 


2(K.8 


2073 


b-:^Jt/ (m) 


222.5 


223^ 


222.3 


22ao 


2233 


217.5 


221^ 


218.1 


2193 


xfv (riMn) 


2702 


2565 


2651 


2499 


2528 


3001 


2548 


28^ 


2689 




0 


O 


O 


O 


0 


A 


O 


A 


O 


#19 
HS38 


xtry (rpm) 


9076 


8902 


9064 


8838 


^6 


9343 


8335 


8935 


8566 




O 


O 


O 


O 


O 


A 


O 


0 


O 




O 


o 


O 


o 


o 


A 


O 


A 


A 




O 


A 


o 


A 


A 


O 


A 


0 


O 



*9 Core + interlay er. 



[Translation done.] 
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(57) 

( a ) V y -y H 3 T*^TSS2 8 mmULhT', IfcS*"' 1 . 

2 5-5 0T\ 7&>o±ia-by^-aTcOitSi; 

< , ( c ) ij)-{-ffi7A Jj-/ V-ISSI^ ±«t LT»J« 

5-6 8TS)l)C:i:$-#^i:-tl.v;l.f-e-xy'J -y H 

li. mt^mmm'^:. y7h=5:7-f-yy/^^L. 



1 

( a ) V 'J -y K 3 Ttmn 2 8 m m JiLhT', ItSA^' 1 . 

s^mx-hf). (b) '^mm^^O'^u^ym^^^ 

2 5—5 OT'. *^o±iay 'J y K^roitJIJ; ►3;'c# 
< , ( c ) if];<-t^TA Tj-y ^-ffim^itfh LTJgJS 
$fL. m^a^O. 5—3. 2mint\ i^grDliS*^ 
5~6 8f S,-&iJ:5r!»Si:-ri.^/l'f-tr-;^yU -y K 

JKJ; >3 6liLh/J^$ < i leSonVu^*- 

10k gW^W}->lh, 1 3 0 kg^S5rMt^.rfc^fiO/v: 
hih-MJ)'^3. 2-5. 2mmT'S.-g.li*3ilXJi2fafc 

Knr£?)J:tfi-J;'3 0. 0 5l.:]l±:*:#»,^itS?r#-ri.a^ 
JSl. 2Xf±3ieKcOa^;l'7 7i<-;K 

[000 1] 
[0002] 

t> 3^ A ^ a W -t ■!> 3 T 7 :t y -7 - ffiH^*^ ^> ^ s 
;*A-t1SSt7t"y-f-.x y U y F :f;l'7 tWUt . 

yy 7 b'XJiu^'y }^'^y5>-i,z^::fj^-km%-r>n. ^ 
[0003] ±E-y-t-.x y y y h d-zb^-tc-zm. 

7vf-A7±a#«i, -y-f-xy U -y 

[0004] dcoi 9 (c, -y-tr-xy y -y h':/;U7+: 
LTis "3 , ru-^-iimcomm'^n?^izx y)mmt 

[0005] V V y H ^-yUy^-r-zUcfev^T, ^ 
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2 

m^jl-y7r^-Mz^\^y ^ -Uy'/i^t^^-ii^. Wi 
f>;6H->^-f T<7)7-h--;z.y y y F3';i'7t:-;u*f^ 

y y FaVUyd^-zWi&m^itJi^tcJi, W^^ii^^'^^Tim 
\^h:iblz^j:ht\ r7 75r®;f.*Kfl.ts S:att7;)^'^S 

L, ^y-t-xyy-y h'rr;U7;J<-;l'C0#ST^Iiffiix 

<r)mmi,zmim<^j:'^xLt^m^i,hi. ffi* 

10 tf07-b--xy y -y H :J'yl-7;K-;m, ®C^>*^? , K«E 

[0006] -eciT-jfi^, n7J:;^A-j:c7)rigi;iti^jgg 
^:fhSL}txy-t-xy y v h-rf;i/7*;-;U*»^'<?tS 
S^iiTV'i.g,. 4'RgHi:LTd^yxXT^l'l^{a 
fil$rffll.^/iie9 (^l^¥6- 14 2 2 28-^^^18) , 
y 75 K^^il^lBVi;^ tcT) (#ffl^4 - 2 4 4 1 7 4 
-f ) 5: ilT V ^& 7 ^ - y y 

20 xey^ (mc>'H-h7-<7>-T-cOXfy4# 

[0007] fi!-:)T. y7 hT'.^i?>S:fr»7 >f -y 

Sr^-f-^ t mz. mi^m<S: < . a^-^-^ v f ^ 7 T-^n 
y^r^ryx'i,tx\^yti^mK)i}'i'i^^j:^-^t\ wx 

^j:mm.t>mi^ix&-ij. i^B-YT4Ty\,zxinm' 
x'i.mwj::^^y'm.i}mhixh ^divyt^-ivtrntix 

[0008] i^Wm. ±ie^ff tcli^^^^il?^ tco 

30 x\ v')-^Yrfjvyit'^~jvai'm[x:hi>mtcmLf'm. 
^L. 7-f-yy^^^f&i±§-^. v~^}W^yyMzm. 

tltz-^)\^ b-7. y y -y H ::f;l'7 jn-zt-^rffiffi-f ^ t 
[00 09] 

[illi^M?^-r.?.itto(7>^fMl>'^Bflco||f6«omi * 

yy-yH37 i^y-p-^T) ■t'^^i:. 
- 1 $r*-r l.'>-^< i: i> Smt^h^Jih y y y F :f;1^74-C 

40 -)\^ff)^f^mir^'} ^ \^^ymmm^:iMk Lxmm 
h^b. zcD^^ ^<r>^mmomM^i^3T\iW§.x- 

2 5~5 0tL, 1i^':>^n\m.^±M:37X^±%<m 

&LX. mL=^-}^yh-i:±%<-th;ih. mzfif<'- 
{^7^7^yv-^ij|t^Mv\ ij^^-cnmmm&i'^ 

yy^^^*L, 75^o':7-yK^7y-^oy^^7-^7yT'(± 

®xh-yT-^S;5^ ^3-h7-<7yT-{ijig=S:Xb-y 
[0010] ED*,, *%HJIi. y y y K37fc , 

50 t , tJ'^-tii^-rh-^iv^M-xy y y H:f/i.'7#- 



WEST 



3 

MZ^ \.^X. ( a ) y y -y K 3 rfM^^ 2 8 m m tl± 

x\ im*^ 1 . 3 mx'h o , ( b > 4^^*^'^^ v^u 
^ ymmmoMt Lxm^ti. JtM*^' i . nat. 

ita J: O;^!^ < . ( c ) ;&n'-*5r-<7ryT-^J}|2:± 
ftt L-CJ^figSa. lfS*^'0. 5-3. 2mm-C. i^g 
TDSJSAi;4 5-6 8t'J)I.C:t^!ttat-tSv;l.^b- 

[0 0 1 1] OT. ^^mz-o^mizmtKmBM^. 

[00 1 2] ±fS3rtLTi±. m^Mzit 

[00 13] Z<r)^^. m:tJ-tLXii. mkii^hV 
U -y ^'d•;^7*'-;^^cffll,^^>^^TvM>^^Jit;f/X{i■^ 

xxffijt&^>^< 1 1 4 o^Wi. mc9 0%i:j±^t 

hi. 4---KU7':5'i;xyrfAAWtLV\ ^rfc. MS 

KKm^mmt I fzmzi^xm^^: 9 o%a±t 

■til, 4-*?'jy^>''xyd'A7!)^'aWd'A4'9 0%jy 
[0014] ^m\b LTii. ta^y 'J -y F:d'yL'7,t; 

^mz$i\,^xi:^:Lti^i:^-th:itf^X'%ht\ Km, 
§ j: 0 r ;? u )V'm^m^n<<zim.\,zm Lf# 
4. ifi<i>ftaiig?'joE-&»(i. ±ie»«:fA 1 0 OS 

ft^tc^tLl 0~3 0MgPi-f§^t*WSLl\ 
[00151 jaS-fkijt LT(i, ffl^S^UII.*^ V 

1. 1 -fx (t-7'f-;l'VN°-:t^>') 3. 3, 5-F 

coffi-^MJi. sff 3'A 1 0 0 mM.mzn l o . 5~ i s 

[0016] tea. k.%i^j^iMm\,z\±. MM^wtje 
tt^l:allls^ce-^^:s^i^^^5^[i^v^*'; -^^A^t's-E-^ufi 
uit\ ^m±.-mi>w.-^th:iti^x'th, 

[0017] ±M-:iTm^J^mm\^i. 

{il4 5~16 0-CMiiia, Spe. figJ^SCtlcJ: 
[0 0 18] Jiiey'J'yK3Ti0^f±. 10kg4l]»} 



3) !^raTll-253578 

4 

Q^S^miMtrzt^<ntzh?i-&X3. 2-5. 2m 
m-ej)^ii*>mU<. =J:0«fSL<{i3. 5~5. 
0mm, ^[zntt<\t3. 8~4. Smmt'^l.. ^ 

<r)7 ^~')y-!^im<Bthflh^¥h^. 5. Om 

[0019] ^tz. y U -y Fr/Tc7)l:Sli2 SmmliLh 
XM. iftt<iS3 0~4 0mm, J;t9»^L<{i3 
10 2-38mm, MC*f*L<»±34~37mm-C'Jbl). 

[ 0 0 2 0 ] =5:^, ^W^lizm^x, 3T^ao«JgJi 
^arDSJKT3 0~5 5, !»(3 3 5~5 2. StC{i4 
4-5 0T$)&::i:*^mU\ 3T<7)llrffiT'7 

lOtlT, !tttc6iyT<7)ttfOA5Mcffli.^A>tll.. 

[002 1 ] Rt;:. rJTcOjrbati. 1 . S^^X'h 0 . 
iifib<ti:l. 0-1. 28, i'9»^L<(Sl. 05 
~1. 25X'hh, 

[ 0 0 2 2 ] ^fe, 3T{i, lflcO.^-<SitlC»fiS 

20 tiihtiK ':m^z^t2m\>x±.<Dmwmzmm-iz 

hi^X'th, 

[0023] ~mz. *|&aj5n>7;jf-/uto+Pa1«{i, ;K 
[00 24] Cl^IT-, ^«r^tt*f'J'>^:J'>X7X.Fv 

jff^f-^^Mt. x^yi^r^>-ht*>4>^-?.tc7)$ffl 

[0025] S^Tif^'J^-Mt-^t LT<i, 1ft$lJ 

i;;t-;k a,-if;xxr;u^^#'iJ;t-;k 
-F^d^UTf-zK '■K'Jx-ryU^^fUjf-yi'iOV^-fix 
t't>J;<. ^'Jxxf-;l'^^y:t-;i/t LTti:. ^^U;* 
ra^:?- Fy:/U 3 (xf-Uy-1, 4-7 
vX-F) --Ki; (y^by-i. 4-7^= 

^')^-)VtLX\i. -If; {>''xf-lxy^^"Jn-;l'7i^' 
40 ^-F) y')n-)V^ifmihfih. d^iJ*-7K:t— F 

F) ^^y3-;i^*5*(f^>ni.. :t^'Jx-T 
;l'^--lfJ;t-;l'i:U-C{i, ;JfJ:i-^i^rF7P<f-uyi/ 

0 0-50 00, ffiL-<Jil 0 00-3 0 0 Ot'$) 
■5. 

[ 0 0 2 6 ] y y7>f>- F t LTI4, 
yxV yv'7^^-F (HD I ) , F'JUy>'Myi^7:^ 
-F (TDI) , x7x-;M:$'yi^'-f yx7*-F 
50 {MD I ) , tIc^JidMD I (HizMD I ) , MtCtil 



WEST 



(4) 
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PD K CHD I ^i'^, zfif^cDmmwm^m-'i)^ 

[0027] M®;ftfJi: LTIi. #lc$lJIS$/l-f , mn 

1, 3-y^l/>-i?'i;3-/K ->V:?n 
^dfi';M^'>'xT$y (7}c^.MDA) , >f y;^D>v 
rS> ( IPDA) ^i:>W^.iXl.. 
f 0 0 2 8 ] *^BJ<:0*raS(±. ilB'-K 'J ^Ui?y^m 10 

T-^^yv-ffiii. xf-u-yyov^'x^xbv 
^^^'JT'^'xxy. xf-u-y-pKt'::^;!^^^-^ 
ft (EVA) . ;K'J;{r-tC;^.-h, ^UTi^'JP-h, 

[0 0 2 9] *^BStCfc(^^T, CcT^+^Hix 370® 20 
«*^'20-50, ifilL<(i2 3~5 0, <J:0*F^L.< 
{i2 8-4 0. Ht:$fiL<(i3 2~3 8l:jefi^-t'&. 

3 7 D SJgi!)< 2 0 fj) 1. 1 s tC-^l'CTJKffittag*. ^ 
^iiS^Att*5^^■S. £^3 7D?S!Jg*J5 0^S;c-St 

[0 0 3 0] ^iHHi. ±iEy'J-xH37J: 

sat' V y >y K n 7 J: 0 6 WJi. Stff 4 L < W 8 ~ 1 

s- y u 7 H 37i 0 i:^>!f!K j^bKI-i. t t-. y 7 
nm^^i. ii)^hm^t-t¥-rizz^:n'^r::m$L^n 

[0 0 3 1] tfc. ±id+^«t±, itm*< 1 . 1 

»^L<(il. 1 5-2. 0. J:0»^L<{±1. 2~ 
1. 5.Mtff^L<(il. 2 2-1. 4lCjgB£-ri.o 

zff)^^, z<D'i>mm<^iiMi.±. y u-/ h'n7coJts<}; 
ot±§<jgfiX-ri.. »^L<t±, yu ■yFn7£7)Jta 

ctOO. 05ULh, ^{CO. 08-0. 15±§<jBjS 

[z^j:h. z<7)tzisb, ^^~)vti^mL\,zwf-thm.mx:h. 
[0032] ±Mi.fzvmz^^-^m^htci^. * 

^B,m^^timfi:,ixh. mm. ^y/^^y 50 
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6 

(a. Jt« : 1 9. 3 ) , ^y;/Xxy7>-^^M h (H 
JtS : 15. 8 ) . *U fry JtS : 1 

0. 2) . §S (Kfe, itS: 11. 3) . K-ftiS (BgK 
fe, JtS: 9.3), (^fe, itS : 8. 

9 ) mfm {m,^. Jts : 8 . 9 ) xitztih^im^ 
[0033] mA>mm<r>m^\imKm%^ixhifi. 

0. 2—3. Omm, mzO. 5 — 2. 5mmt-tl>C: 

[ 0 0 3 4 ] y y 7 F3 7±tc±ia4>rHW5:?S 
^, }^fi!(;LT:S:-S«#:t±, ( 1 0 k g<7)W 

^a^cOSftcOg^rSJit 1 3 0 k gcTj^Bf 

m-h-nrzUcr>tzh?>.&mmLtzm<r>m *«3. 2- 
5. 2vAmX^h^ZttfiUtL<. Zix\zi.^%n^j:y 

^ - y y^tmmt c t *^'t-# i . 

[0035] *^BflO:/;U7;J<-;Hi. iie+^flSS 
miX:^^-^-imsS.thti^. C:iO;4'^N'-(i, yy-yK:^ 
;^7;J^-y^^0;^?>'^'-«i: LT)Mffiffl§ix^7^;i-yv 
-m'^i3^i!^tLXm^i-^Zti}<X'^l, TMsJ-? 
-Wi: LTftftW(-f±^>'f 7Syi605, |bI170 
6 f j.^fy*'yir5;^;;Utt^) , Hf-yvSl 

2 0. |1|8 3 2 0 (r JL<-KyttS) ^^W-?. ^ t ^S^T 
2®Ul±c07^5j-/v-^ll2:ffl^^^;b-<J:Tffl\r^l> 
;ttT§l>. S/i. s£^StJ:'5. 7^j}-yv-ffl|itc 

p.ifsi, ^M-sstiij, mmm. wmmm. m^^km. 

[00 36] ZmJ<-li. >'3 7Dl®rt"4 5~6 
8. »S L.<<i50~67, Mttff^ U<(±5 5~6 5 
(Cj^fiSSixl). ;<?/'?-«]g*^'>'3 7D®ST'4 5*^llT* 

S>l.i:. t:-;i-«osiStt*%Tt. ttzx\^ym-i)^'^ 
•rri). ^'37D?ig*568§Mx.si:, ^-/u 

[00 37] ;*>'N'-C0Jl$(i0. 5—3. 2mmX'h 
"O.ntLKMl. 0-2. 5mm, MtCiftKli 

1. 2—2. 2mmi:-ri,. ;efA'-Jl$*<0. 5mm* 

m-c\i^^-)vmmiz-^y) , ^^^tttffiTT-i.j^*^'^ 

[ 0 0 3 8 ] ^fc. ±MijJ^-\i. 1 U 

T, xi,±2m\^xtmmmmzm^thztipx'^^. 

[0039] *IKB(CiiV^T , 4"^^f±J:a LtlXolfZ 

m-mm- hztv. y y y k 3 7Ji(cjEfflj^jgx{iW 
tiif&mtt ztizi-, xmm-h z t tfix-^ h , 

[0040] -:^r, ^^-^^-MWcLXit. iaUviid 

\,zTM[ y-^-mm^iiMtLxmm-hifi. 
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[ 0 0 4 2 ] . *^BJc7) -ecOtt 10 
fi$ii:fyU7:t^-;Hi|lJtt¥V\ ilg4 2. 6 7m 

^ftrfflStLfc^-^, 8 1-86g • cm2. #^8 2 
~85g • cm^Vhi:ii:tmtU\ 
[0043] 

COT'S) 20 
[0044] 

[0045] [Hlfficaj. itKM] m 1 (c^-tSfigfioy y 
J; D ^SJg^ t T . ^ 4 tc^-tfi«<7)x y - t-x y y 

[ 0 0 4 6 ] tl/vi d'yU? -tC-yPOHttt-^ y h . 30 

x-r yi?'o;K-y btciO, ■tfyK'^x-yv' {#SW, 
■y KX k- H 3 8 m/ s e c ) T';K-;U^ffi*{i-ffip;r 

O: ^# 
A : 

JigaSAtt 40 
7^^*-f-yHT^M/C$:fflV\ A..y HXb--K38 
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O: fi» 
A: ^ 
X : M^'^ 

tfitt*-><yh 

.rcoii^. s^w.±.:i(-jvimmifZL'c\'^iif. 
fc«JtStiffi>\ ifi^fflv^-cMttt-^yMvi^tf-S: 

M=(;!:/5880000)x{ (rl-r2)xDl 
5+ (r2-r3) XD26+r3xD3M 
M : mt'^-Pfyh ( g • cm2) 
r 1 : rjTJtfi 
Dl : 37Sfl 

r 2 : ^mmim 

D2 : i^Tiz'^mm^uzmm<7) 

r3 : ;<?>'<-mmS 

D3 : :^^<~mm.'^ (^'-/l-iSg) 

yi!'"D--J;-.yb$rfflV\ F^-fA-CttWl, A..>,h' 
Xt-h'4 5m/sec) Tni^L, ^A-y-. h-i' 

xtyfi 

#W 15,t^# 9 7-^ ry (#19, ^-yb-Xb-HSe 
m/s e c ) (covets -fy^'N'^ hS:f*(30t^-;l'C7)^i) 

^^Mmi. ^mmz^'o^muc. 
y-f-yy/ 

#W121V#I 9toV^T, radjU7r-3^l.zXf) 
mtlLfzt ^<r)mm^TsdMmi.zX OfWLJt, 
O: iC^^Hi 
A : 
X : 

[004 7] 
[1^1] 
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mm 


I 


2 


3 


4 


5 


1 


2 


3 


4 




100 


100 


100 


100 


100 


100 


100 


100 


100 


J 5 Jj 5 llj-^-f *J- 


1.2 


1.2 


1.2 


1.2 


1.2 


1.2 


12 


1.2 


1.2 




7.6 


10.5 


a3 


3.3 


13.6 


18.9 


21.1 


12.8 


20.6 




5 


5 


5 


5 


5 


5 


5 


5 


5 




0.2 


0,2 


0.2 


0.2 


0.2 


0,2 


0.2 


0.2 


0,2 




I 


1 


1 


1 


1 


1 


1 


1 


1 




29.6 


248 


28.1 


24.8 


26.3 


33.3 


25.9 


34.0 


34.0 



*1 B^-^^^MM BROl 
[0048] 







TD 


a 


b 


c 


d 


e 


f 


8 


b 




T1190*2 


40 


100 




100 














T1180*3 


30 




100 




100 


100 










/^>f h UJV4047*4 


40 














100 






PEBAX3533 *5 


42 












100 










63 
















60 




^-*) > 8120*7 


45 
















40 












6 


20 
















4.5 


14.5 






4.5 









*2 i;:B^^ y^itmxm^m ^^VT■y^xTll 

9 0 {Tt^V^yV^yJkJ^yXh-?-) 

*3 -kB^^ y^it^X^^m J'<yT-y^ 11 

80 {:t<U'^\y^yJf^X.yXV?-) 

*4 «U-TJ.^>^Si hUfl'4 0 47 i^V 

*5 mi'ttS PEBAX3533 (--KUrSH^XJsJ 



70 6 (T'f^/V-^lg) 

*7 r^^ytt^ •»f-';y8 1 20 (T'fjfyv- 



[0049] 
[^3] 



I 






A 


B 


C 


D 


E 


^'^-f 57V 1605 * 8 


63 




50 










^^-i i ^ V 1706 * 6 


63 


55 


50 




40 


70 




>'8120»7 


45 


45 




100 


60 


30 






ai3 


5.13 


5.13 


5.13 


&13 



*6 *60 5 (7^:t/-7-®!g) 

* 7 [0050] 
*8 E.# - r:^^y^Viri^jU^m ^'n-^S^VI* [^4] 



WEST 



(7) l^ra^l 1-2 5 3 578 

11 12 









L 


2 


3 


4 


5 


1 


2 


3 


4 




HiS Cg) 


27.52 


27.62 


27-52 


2660 


26<54 


30.25 


27.47 


29.72 


30,76 


Tf-S (mm) 


3aoo 


36.00 


38i)0 


saoo 


35^ 


36.40 


35.30 


3830 


3630 


3 (mm) 


a65 


4.15 


3.70 


415 


355 


aoo 


400 


230 


230 


■>hTD (SS® 
K) 


ou 


40 


cr\ 
ov 


•to 






AO 


DO 


OO 




1.127 


1.131 


L127 


ij)8g 


1.152 


1.198 


1.193 


1.167 


1.208 






a 


b 


c 


d 


e 


f 


8 


8 


h 


TO (VaTD) 


43 


35 


43 


36 


35 


42 


40 


40 


66 


SS Cg) *9 


37.88 


35.61 


37-86 


37.88 


35.61 


38^ 


35.66 


37.90 


37.90 


inmO * 9 


37.90 


38.70 


39-70 


39.70 


38.70 


40.00 


3a70 


39.70 


39.70 


its 


1.24 


1.35 


1.24 


1.35 


124 


LOl 


1.12 


1.12 


038 


y--:^ (mm) 


1.B5 


135 


1.85 


1.85 


1.70 


130 


1.70 


1.60 


1.60 






A 


B 


A 


B 


B 


C 


B 


D 


£ 




0.98 


0^ 


0.98 


a98 


0B8 


0.98 


ags 


0.98 


0.98 


y— (mm) 


1.50 


2W 


150 


1.50 


2j00 


135 


2.00 


130 


130 




55 


63 


55 


63 


63 


45 


63 


53 


58 




ms (g) 


46^ 


45-3 


4&3 


45.3 


453 


453 


45.3 


453 


453 


(mm) 


42,7 


42.7 


42.7 


4a7 


42.7 


42.7 


42.7 


42.7 


42.7 




a^2 


82.9 


83^ 


843 


823 


813 


813 


B2.1 


803 


#Wl 
HS45 


+ + «; - (m) 


208.8 


209.0 


208.8 


228^7 


229.0 


2053 


2073 


2053 


2073 


f-:?A/ (m) 


222^ 


2235 


222.3 


223L0 


2233 


2175 


2213 


218.1 


2ia2 


XfV (rpm) 


2702 


2565 


2651 


2499 


2528 


3001 


2648 


2898 


2fiaq 




O 


O 


O 


O 


0 


A 


O 


A 


o 


#19 
HS36 


;^fv (rpm) 


9076 


8902 


9064 




8876 


9343 


8335 


8935 


aS66 




O 


O 


O 


o 


0 


A 


O 


O 


o 




O 


O 


O 


o 


O 


A 


O 


A 


A 




o 


A 


O 


A 


A 


O 


A 


O 


O 



*9 ar+t^mM 



[JSdiB] 1^3^303 
[^MliiEl ] 

immms^] 0027 

1. 4-7>^y^'J:3-;U, 1, 2-Jii-Uyy>Ja 
-^k 1, S-rotuy/'Ja-yP. l, e-^^^ri^ 
\yyy^)a-}V. 1, 3-fi-\yy'/^)a-)V^~Jiy9 
D'\^i^;M^y>'TSy (*^MDA) . -fv^ny 

i^'TSy { I PD A) ^t'*W4>iX.&. 
[ffllEJt^Jlg^] 00 30 



[0030] Lffii^^. ^fm\i. ±iey u -y k^tj: 

mmmmm^i mm 
miEjimm^] 0050 

[0050] 
[^4] 



(8) 



^t^^l 1-253578 









1 


2 


3 


4 


5 


\ 


2 


3 


4 




mm cg> 


27.52 


27.62 


27.52 


2a60 


26.54 


3026 


27.47 


29.72 


3a76 


(mm) 


36.00 


36.00 


36.00 


3aoo 


3530 


36.40 


35.30 


36.50 


36l50 


S (mm) 


3.65 


4.15 


3.70 


4.15 


a95 


3.00 


4.00 


2.90 


2.90 


V s T D ®@ 

m 


50 


48 


50 


48 


49 


54 


48 


55 


55 


its 


1.127 


1.131 


1.127 


1D89 


1.152 


1.198 


1.193 


1.167 


1.208 






a 


b 


c 


d 


e 


f 


g 


B 


h 




43 


35 


43 


35 


36 


42 


40 


40 


56 


is) *9 


37.86 


35.61 


37^6 


37.86 


35.61 


3859 


35.66 


37.90 


37.90 


(mm) * 9 


39.70 


38.70 


39.70 


39.70 


38.70 


40.00 


3a70 


39.70 


39.70 


It© 


1.24 


1.35 


1.24 


135 


124 


1.01 


1.12 


1.12 


0.98 


y-v^ (mm) 


1.85 


1.35 


1.85 


1.85 


1.70 


1.80 


1.70 


1.60 


1.60 








B 


A 


B 


B 


c 


B 


D 


E 




0.98 


0.98 


0S8 


0.98 


0.98 


0.98 


0-98 


0.98 


D.98 


y— (mm) 


1.50 


2iX) 


1.50 


1.50 


2.00 


1.35 


2.00 


1.50 


150 


mi. C->3rD) 


55 


S3 


55 


63 


63 


45 


63 


53 


58 




SS Cs) 


45.3 


45.3 


45.3 


45X1 


45.3 


45.3 


45.3 


453 


453 




42.7 


42,7 


42.7 


42.7 


4Z7 


A21 


4Z7 


42.7 


42.7 




83.2 


82.9 


83.2 


84.3 


82.3 


81.2 


813 


82.1 


80.9 


# Wl 
HS45 


4^ V - (m) 


208.8 


209.0 


208.8 


228,7 


229.0 


205.9 


207.9 


2053 


207.9 


h (m) 


222.5 


223^ 


222.3 


223.0 


223.3 


217,6 


221.0 


218.1 


219J2 


xt'x (rpm) 


2702 


2565 


2651 


2499 


2528 


3001 


^48 


2898 


2689 




O 


O 


O 


O 


O 


A 


O 


A 


C 


#[9 
HS36 


Xt:x (rpm) 


9076 


8902 


9034 


8838 


8876 


9343 


8335 


8935 


8566 




O 


O 


O 


O 


O 


A 


O 


O 


C 




O 


o 


O 


0 


O 


A 


O 


A 


A 




O 


A 


O 


A 


A 


O 


A 


C 


O 



*9 r77 + + r^l 



(5i)int.ci.6 mmti^ 

// C 0 8 L 23/26 



F I 

C0 8L 23/26 



